Protective role of zinc against the neurotoxicity induced by exposure to cadmium during gestation and lactation periods on hippocampal volume of pups tested in early adulthood.
The present study was conducted to assess the possible effect of cadmium (Cd) throughout gestation and lactation on the volume of the subregion of the hippocampus as well as the potential protective role of zinc (Zn) against Cd neurotoxicity. For this purpose, female rats received either tap water, Cd, Zn or Cd + Zn in their drinking water during gestation and lactation. At postnatal day 35 (PND35), the male pups were sacrificed, and their brains were taken for histologic, chemical, and biochemical analysis. Hippocampal volume was measured in histologic brain slices using Cavalieri's principle. Zn depletion was observed in the brains of pups issued from mothers exposed to Cd. Biochemical analysis further revealed that Cd exposure significantly increases the superoxide dismutase (SOD) activity, as well as the metallothionein (MT) level. During histologic investigation, our results showed that gestational and lactational exposure to Cd significantly altered and decreased the volume of CA1, CA3 pyramidal cell layer and the dentate gyrus. However, there were no marked differences shown in CA2 subfield. Compared to Cd group, co-treatment with Cd and Zn provided correction of the changes induced by the Cd exposure. These results highlight the protective role of Zn against Cd-induced alteration in the hippocampus which is a crucial structure implicated in learning and memory processes.